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6.    Some of the recessive lethal mutations have had a heterozygote
effect dramatic enough to be identified in specific individuals.

7.    Dominant effects on viability are demonstrable in the first-gener-
ation progeny of irradiated males.

8.    Chronic irradiation is considerably less effective in inducing mu-
tations in both spermatogonia and oocytes. This dose rate effect appears
to be greater in females than in males.

9.    A significant proportion of radiation-induced mutations in the
specific locus test are small deletions.

10.   The immature mouse oocyte is highly sensitive to cell killing.

A detailed summary of quantitative results in the mouse and other
mammals is provided in Tables 2-9 and 2-10. Standard errors are not given
because they tend to reflect experimental factors more than they do the true
level of biological uncertainty. Rates have also been rounded so as not to
imply greater precision than that which may actually exist. Although there
is a significant amount of recognized genetic and nongenetic variance in the
mutation rates, the uncharacterized variance is likely to be greater than that
identified and measured under laboratory conditions. The uncertainties in
the data base may be troublesome, but the existence of significant genetic
and nongenetic variance is an intrinsic property of mammalian populations.

Table 2-9 summarizes estimates of spontaneous mutation rates for var-
ious endpoints, and Table 2-10 summarizes the estimated induced mutation
rates per rad for the same endpoints for high and low dose rates of low-
LET radiation exposure and for fission neutrons. Comparing the values
for low and high dose rates in Table 2-10 for the endpoint recessive visible
mutations (specific locus tests), the conversion factor for acute to chronic
radiation is 22/7, or very nearly 3. This is the factor often used previously
to convert acute doses to chronic doses in humans. It was argued earlier
that application of any such conversion factor from mice to humans might
warrant some skepticism, notwithstanding the fact that mice are the only
mammal in which relevant data exist. Table 2-10 shows, however, that a
conversion factor of 5-10 in mice could be defended just as easily. The ev-
idence cited below suggests that the conversion factor may differ according
to the particular endpoint. In any event, if the highest conversion factors
are applied to the data from the Japanese atomic-bomb survivors, they
imply a human doubling dose of greater than 1,000 rem. This value might
be taken as a possible upper limit of the human doubling dose, and risk
values based on it can be obtained from Table 2-1 by dividing the tabulated
values by 10.

Table 2-11 provides estimated doubling doses for chronic radiation
exposure primarily in mice. Values in parentheses are based on high dose
rates and have been converted to chronic dose rates by using the factor